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FOR 


S EA MEN: 
Wherein they may behold a ſmall In- 


ſtrument called the Plain ScALE: whetby all 


Queſtions Nauticall, and Pro poſitions Aſtro—- 
micall are very eaſily and demon- 
ſtratively wrought. 


Publ Med fir the uſe and benefit of ſuch as wil 


male good nſe of its 
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TO THE WORSHIPFVEL 


THEMASTER, WARDENS, 
and Aſſiſtants, of the Trinitie Houſe 
in Deptford Strand, 


72 Abcic ( Right Worſhip- 
\ . jul ) there be more eſ- 
755 ſentiall natures contai- 
Fo DY ned in each part both 
2 & of this Macrocoſme, and 
e Microcoſme, exiſting in 
their abſolute being, than the underſtan- 
ding of man can fully apprehend; yet! 
doubt not, but thoſe which may with la- 
bour and diligence be known, and thoſe 
alſo which of ingenious ſpirits and no- 
table wits have been invented, and by 
them artificially & mechodicallyraught, 
( tending not onely to manifeſt profit in 
A 2 the 


The Epiſtle 
the Common-wealth , but allo to the 
great increaſe and ſetting forth of Gods 
divine power, wiſdome, goodneſſe, pro- 
vidence, and increaſe of Vertue)oug ht of 
all men to be embraced, [and eſpecially of 
thoſe which have any government, pub- 
like charge, or authority in the Commons 
wealth.) In regard that the neerer men 
approach to ſuch excellent Vertues, the 
neerer (without doubt) do they come un- 
to goodneſſe, to felicity, and to God him- 
ſelf, Hence ſaith the Prophet (unto men 
ſeated in eminent places) Dixi vos dii 
eſtis, ſo that thoſe which either through 
arrogance, or ignorance deride, and con- 
temne thoſe Arts (vvhich with great dex- 
terity, care, and induſtry have bin found 
out, and left unto us by the love of our 
Predeceſſors) do both offer contempt un- 
to the goodneſſe of God, and do much 
endamage and annoy all humane ſocie- 
ty, So on thecontrary part, they that do 
by all means further thoſe ſo profitable 


Dil- 


Dedicatory. 


Diſciplines doe both render true honour 

unto GoD, and doe greatly advance 
the good of the Common. wealth wher. 
in they live. Now in regard there is 
no ſtudy (Divinitie excepted) wherein 
the wit of man may be better employed 
than in the motion of the ſtars, and in the 
knowledge of their ſituation, place, and 
being, together with their wonderfull ef- 
fects: In regard wherof I was incited to 
imploy ſome of my time in the ſtudie 
therof, and at laſt conſidering that of the 
Orator, that Non ſolum nobis nati ſumus, 
He. Ve are not born for our ſelves onely, 
but our friends challenge a part in us, and 
our Gountries come in for a ſhare, eſpe- 
cially thoſe honours and graces of our 
Countrey, thoſe that traſique in the deepe, 
and ha ve their buſmeſſe in the great waters, 
thoſe that are unto this Iſland as a wood- 
den wall, the Sea- chariots, and the hor- 
ſes of England theſe , 1 ſay, may claime 


juſtly to the fruits of our labours, what- 
| | {oever 
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ſoever they be which have notaltoge- 
ther been abhorrent from the Mathema- 
ticall ſtudies ; conſidering this, I could 
do no leſle than bring in this my mite in- 
to their treaſury, and $i quid Ars mea ef- 

ficere poſsit, (If my skill can ſtand them 
in any ſtead) to further that ſo much de- 
ſerving Science of Navigation. Accept 
therfore, I beſeech you, this yong ſonne 
of my ſtudies, this little handfull of pa- 
per, wherinis contained not Auacreons 
wanton Odes, or Ovids laſcivious Ele- 
gies, the incendiaries of luſt , but a pure 
ſpark of chaſt and Veſtal fire, a {mall part 
of the Mathematicks dedicated from a 
ſerviceable affection to your Worſhips, 
that under the ſhield of your protections 
it may live ſecure, from the deſperate 
ſtab of criticall perſons, and envious ſpi- 


rits, who not onely like ſnarling Satyros 


deride and contemne thoſe ſo liberall 
Sciences, but ſwallow up with deſpite ſif 
it were poſlible) the profeſſours therof. 
„ 


Dedicatory, 
For reſcue from ſuch malignant ſpirits 
my Book flies tothe ſnadov of your fa- 
vour , whichif you fhall afford unto it, 
my labours ſhall beallfacriliced unto 
you, and I reſt | 
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To the Reader. 


2 4 Aving ever fince I came 

\& (/Þ unto underſtanding (cour- 

tous Reader) practiſed 

= my ſelfe in the Mathema- 

ticall ſtudie stand having 

" attained unto my defires 

tberin, I am willing to impart ſome of that 

knowledge which God hath beſtowed upon 

mee, unto the open view of the World : for 

the manifeſtation wherof , 1 bave freely gi- 

Ven unto thee this ſmall Book, being the firſt 

fruit of my labours, containing ſuch Aſtro- 

nomicall and Nauticall Queſtions as are. 

wrought by the plaine Scale: which if 1 

ſhould finde to receive as free acceptance 

From thee, cæpect more of my labours in the 
ſame kinde, and untill then Ireſi. 


Thy friend in affection, 


loan ASPLEY. 
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THE FIRST BOOK. 


CAP. J. 


Eing intended in this Treatiſe 
48 . / 44 plaine Scale, to declare 
the manner of pro jection of 
» 2, the Sphear, in plano, I have 
thought fitting firſt, to ſhew 

unto you ſome terms of Geome- 
try which are neceſſaty for the 
unlearned to know, (tor whoſe 
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To the Reader. 


- 


PR Aving ever fince I came 

D unto underſtanding( cour- 

teous Reader ) practiſed 

my ſelfe in the Mathema- 

tial ſtudies and having 

attained unto my defires 

therin, I am willing to impart ſome of that 

knowledge which God hath beſtowed upon 

mee, unto the open view of the World : for 

the manifeſtation wherof , 1 bave freely gi- 

ven unto thee this ſmall Book, being the firſt 

fruit of my labours, containing ſuch Aſtro- 

nomicall and Nautical Queſtions as are. 

wrought by the plaine Scale : which if 1 

ſbould finde to receive as free acceptance 

from thee, cæpect more of my labours inthe 
ſame kinde, and untill then Irefi. 


Thy friend in affection, 


loan ASPLEY. 
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Px} 7 Eing intended in this Treatiſe 
A r 2 Y Y ofthe plaine Scale, todeclare 
> the manner of projeRion of 
* Y the Sphear, in plano, I have 
W2 7 fitting firſt, to ſhew 


7 Ty 7 unto you ſome terms of Geome- 
. EG try which are neceſſary for the 
DG 2 & unlearned to know, (tor whoſe 
lake e write e T TO 95 before they enter _ 


rm Tze on 20 bine 


2 _ The Sei-mansGlaſſe, 


into the definition of the Sphear. Firſt, therfore I in- 
tend to relate unto you, what a point or prick is, and 
afterward a Line both right and crooked, and ſuch 
ſorts thereof as are appertinent unto the aperations 
and uſe of this Scale. . N 

Punctum, or a point, is the beginning of things, or 
a prick ſuppoſed indiviſible, void of length, breadth, 
and depth: as in the figure following is noted by the 
Point or Prick K. . 

Lixea, or a Line is a ſuppoſed length, or a thing ex- 
tending it ſelfe in length, not Having breadth nor 
2 as 18 ſet forth unto you by the Line B. 


_— Los * 


C 


IJ 
14. 
RS 


> 


Paralels, or a Parallell Line, is a Line drawne by - 
the fideof another. Line, in ſuch fort that they may 
be. 
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be equidiſtant in all places. And of ſack Parallels, two 
onely belong unto this work ot the plain Scale, that is 
2 right lined Parallell, and the circular Paral- 
Right lined Parallels are two right lines equidiſtant 
one from another, which being drawn forth infinite- 
ly , would never touch or meet one another , as you 
may lee in the figure where the Line H. I. is Parallell 
unto the line C. E. and the line G. F. is Parallell unto 
them both. 3 
A circular Parallell is a Circle drawn either within 
or without another Circle upon the-ſame Centre, as 
you may plainly ſee by the two Circles B. C. D. E. and 
X. V. I. W. Theſe Circles are both drawne upon the 
Centre A. and therfore are Parallell the one unto the 
other. There is another kinde of Parallellalſo,. which 
is called a tine Parallell, but becauſe it is not be- 
longing unto the uſe of this Scale, I will omit it and 
lo proceed unto the reft, 
Perpendicalum, or a Perpendicular is a Line rayſed 
from, or let fall upon another Line, making equall an- 
gles on both ſides, as you may ſee declared in the fi- 
gure, wherin the Line 4. C. is perpendicular unto the 
line B. A. D. making equall angles in the point A. 
Diameter Circuli, or the Diameter of a Circle, is a 
right Line drawn thorow the Centre of any Circle, in 
ſuch ſort that it may divide the Circle into two equall 
parts, as you may ſee the line B. A. D. is the Diameter 
of the Circle B. C. D. E. becauſe it paſſeth thorow the 
Centre A. and the two ends therot do divide the Cir- 
cle into two equall parts. in the two extrems B. and D 
making the ſemicircle B. C. D. cquall unto the ſemi- 
circle B. E. B. ke: 
Semidiameter circuli, or the Semidiameter of a Cir- 
B 2 cle, 
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cle, is half of the Diameter, and is contained betwixt 
the Centre, and the one ſide of the Circle, as the Line 
A. D. in the Semidiameter of the Circle B. C. D. E. 
Semicireulus, or a Semicitele, is the one half of a 
Circle, drawne upon his Diameter, and is contained 
upon the Superficies, or Sutface,/ of the Diameter, as 
the Semicirclte B. C. D. which is halfe of the Circle B. 
C. D. E. nd is contained above the Diameter B. A. D. 
Quadrans cireuli, is the fourth part of a Circle, and 
is contained betwixt the Semidiameter of the Circle, 
and a line drawne Perpendicufar,unto the Diameter 
of the tame Circle, from the Centretherof, dividing 
the Semicircle into two e quall parts, of the which 
parte, the one is the quadrant, or fourth part of the 
ſame Circle. As for example, the Diameter of the Cir- 
cle BC. D. E. is the line B. A. D. diriding the Circle 
into two equall parts: then from the Centre M. raiſe 
the Perpendicular A. C. dividing the Semicirele like- 
weile, into two equall parts; ſo is A. B. C. or A. C. D. the 
quadrant of the Circle B. C. D. E. which was deſired. 
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CHAP: 
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be Ses mans Glaſſe, 


Cn. II. 


d 


; | The manner how toraiſe a Perpendicular from 


the middle of a Line given, 


7 Raw firſta ground line whereupon 
Ve N ' you would have a Perpendicular 

5 9 'raifed ,, then open * Compaſſes 
2 umto any AGE (8 it exceed not 
8 the end # ur line lacing one 
* Sc er eil. ald Ce 2 be 
point from whence the 1 1 0 to be raiſed, 
Loy with 3 a boards the line on 


her a pra 
iti one of the me a 


mark ovet the middle wig 1 0 with 175 anne hh 
{tance of your Compaſle let one foo in the ou 
mark upon the Line, and with the other IO 
anotherarchof S the Sale po int 
it may eroſſe firſt arch, and from the hy iſo 
theſe two arches, draw 4righ t Line urito em 25 
= , from which'the Perpendicular was to be rai- 
. Line ſhall be the Perpendicular deſired r 
Suppoſe your Baſe or round I. 1 ewher- 
bl — 1 — r is to be rai baby a ne be 
K and "bak L. the Perpendicular is to be raiſed , ſet 
one foot of your Compaſſes in the Point L. and with 
the other, make the marks G. and M. on both ſides 
of the point L. then opening your Compaſſes wider, 
let one foot in the point M. and with the other draw 
the arch S. over the point L. then with theſame di- 
ſtance of your Gompaſles, ſet ny foot in G.and . 
3 c 


6 
the other make the arch R.croſling the arch S. in the 
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point T. then from T. draw the Line T. L. which 
Line is Perpendicular unto the Line E. L. K, from the 
point L. which is the Perpendicular deſired. 


-— 


CHa?P, III. 
To let a Perpendicular fall from any Point afſioned, 
. bday of a Live, CY 


Et the Line wh. you would 
have e To be the 
Line L. F. K. and the Point aſſigned, 
tobe the Point T. from whence you 
X would have a Pcrpcndicalar let fall 

ae upon che Line F. I.. K. (firſt ſer one 
foot of your Compaſſes in T. and open your Com- 
paſſes unto any diſtance ſo that it be more than the 
diſtance T. L. which here wee 7 to be the di- 


ſtance T. M. then make in the Line F. L. K. the marks 
G.and M. then with your Compaſſes, tak the o 
half ot G. M. which is in the point L. then from 
draw a Line unto the point T. io the Line T. L. ſhall 
be the Perpendicular, Which was defired to be let fall 
trom the aſſigned Point T. unto the middle of the 
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To foe 4 Tae upon the end of a Line. 


eg Vppoſe the Line whereupon you 

would bave a Perpendicular raiſed, 
® bethe Line F. L. K. and from the 
Point F. a Perpendicular is to be rai- 
ſed : firſt open your Compaſſes unto 

e 9 any diſtance; which here wee put to 
; be the 7 F. G. and ſet one foot of your nay 
paſſes in the point F. and with the other dra the 
arch D. E. G. then ſet one foot of your Compaſſes in 
the point &. and with the other draw the arch E. 
then one Point of your Compaſſes in F. with 
the other draw the arch D. B. then place your Com- 
paſſes in D. and with the fame diſtance „draw the 
arch A. cutting the arch D. B. in C. then draw a Line 
from C. unto the end of the Line F. L. K. unto the aſ- 
ſigned Point F. ſo ſhall the Line &. F. be a Perpendi- 
-— raiſed from the end of the Line F. L. K. and from 
the aſſigned Point F. 


Cu AP. 
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Cu Ar. V. 


To let a Perpendicular fall from, t affigned 
er, the enil of 4 _ pon fic 


* 8 \ Et the Line E. L. K. be the Baſe of 
N ground Line, ds Polerl 


LD, aP is to he let fall up- 
nd of he LK Men hein 
TEES IS the aſſigned Point I, draw a Line 


— part of the Baſe, which ſhal 
bethe LineT, H NM. then finde the middle of the Line 
I. M. which is at H. place therefore onefoote of your 
Compaſſes in the Point H. and extend the other un- 
to I. with which diſtance draw the arch I. N. K. up- 
on the Centre H. cutting the Baſe or round- line in 
the point K. then draw the Line K. I.w n thal 


be the Perpendicular deſired. 
N OW I doubt not but you nde Ache may 
to let fall, or toraiſc,any manner of Perpendicu- 
lar Line, either from, or upon any pitt of a Linerth 
lore now I intend to proceed unto the ma ne point 
hereaymed at; which i is, to declare, ind: make 7 
unto you the ſeverall operatibn performed by 
plaine Scale, which ough it bem uſe wid very 
few; yet it is moſt-neceflary for Seal men, berzult all 
queſtions in Navigation are bed ber and 708 
wrought, And alto all eſt tons in Wau y (be 
longing unto the ex and ee d £then) 


may 1 peedily and eaſily de bl wrovphr by the fave 
Scale: in regard wherof I have declatedin this little 
Book, that knowledge (which God hath been plea- 


ted 
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ſed to deſtow upon me) concerning the neceſſiry uſe 
and practice therof; hoping that — will as kindly 


accept it, as it ia freely e unto your courteous 
— 1 " 


F< 1 
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SET” 
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ene. V. 


ine . vl OO Nm 
25 ti e thedeſeripnionsf he Seat. 


_ » His Scaleuſually is divid FOO 
2 8 e they be. 
r unn 100. 
e pleaſure, and 
d & — 10,20, 30, 40. and ſo 
forth unto the end. All theſe div divifons are equall | 
onze unto another; and. is in uſe for tg meaſure the 
leagues that any (hip Hsth tun upon any cqurſe , or - 
the that ſhe bah raiſed or derte ed rhe Pole, 
or depaxted the Meridian, as in the worke hereafter 
ſhall be more fully declared. | 
The ſecend part of the Scale; FOO ſingle Corde | 
"a! | | O 


— — 
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ola Circle, or the Corde of y0rand iv divilled in to 
go. unecquall diviſions, repre — Sol deg. of 
the Quadrant: and are numbred with x ono, 

&c. unto go. This Corde is in uſe to mea any 


or arch of a Gircle not ſurmounting go. degrees: The 
number of theſe degrees from 1. u 


o, is called 
the Radius ot the Scale, upon which 0) Mc all Cir- 
cles are to he dtawn, wher ſe degrees 
are the dec ee bis draw ne 
upon that Radium 4" 

The third part of theSeale is fo ds parts, 


— the 8 points of tt ariners be 
contaiſſed in ont qu: T383;0Þa Earl c 
drawiupon tk Tio big, Pr the 
aforeſ 115 Aft .i& (forex ne Flake Nth: fig *d 
into 8 ſmal er parts, 
Ive likewiſe cauſed two other lines to be placed 
Epon the back ſide ob the 'Sealeswhich [ doe call the 
firſt and ſecond Lines of ES. the firlt is di- 
vided into 20 une qual hich 20 
Leagues are equilun unto the Aon of go. The uſe of 
this frat Line of Longitudem den — | 
ina. Ki F 
One quinoctiall. p22 2 
The exong! ae Longnoairt de 
propor Parts „or gune q; 
and evis N whdiel miles, and halk 
miles. 14 tg pony Area 
18 the Felt Line gf Longitudes, hom many 
and Miles do anſwer unte adegxceof tha E 
5 inn eee eee eee ' 
many degrees any number 
at it Parallel. will abyerant a degree 
in the 1 Circle. MW 
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Thus having ſhewed you the parts of the Scale, 
and unto what uſe they doe generally ferve , I will 


proceed to declare the particular ule thereof in the 
Art of Navigation, as tolloweth. 


C RAP. VII. 


To finde how much any Ship hath raiſed or depreſſed 
the Pole, knowing the conrſe ſhe hath made and 
the leagues ſbe hath ſaylad. 


7 ele en 20e. hy — 
Leagues are 100. the 
is demanded. 


| In the firſt Demonſtration, draw firſt 
the Line A. B. and upon the — A. raiſea Perpen- 
Hu ge Then opening paſſes unto the 
2 ſet * therof in 
Ter — other 2 . 
then eu —— Southweſt & by South, 
points from the _ take three 42 
eee the Compaſſe with Lo Compatlles 
pry ſrom K. unto C. thi reren the 15 


e the diſtance 6t ** eagues you 
are 1 co. upon then 

Thea from D. draw the Line D.F. 
e Meridian A.\K. E. in 
ot FR. andapply 


” Ge a 83 9. Min. which are the 
aleredtheLatimde wich degtets 


ae te hed 
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from whence-you departed , and you ſhall have the 
Latitude that you are in: contrariwiſe,ſubſtrat them 
6if the Latitude from whence you departed, be 
North) and you have like uiile the Latitude that you 


are in. 


”"— ——— — ˖— 2 — 


CHAP. VIII. 

Me he tet NWS Os n 4 2, oY 

The diſtanceLutitude and TLeagutu ſailed bang gi- 
ven, to find the diſtance Meridional,and conſequent- 
ly the difference of Longitude ; | 


Sapling fromthe North Parallel of y G. 22 5. wir. 


agnes betwirt South aud „ until the 
Pole be depreſſed Aeg. minabe difference of Lon- 
| fitude is demanded... [3-11 $37 [IF 


Meridian Line A. K. F. 
they will end in the 


point F.Then from F, draw the Line D. F. Parallel) 


— 


unto A. B. Then open your Compaſſes | 
tance of 200, leagues of your Sclleof en hn 
| parts, 
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and ſet one foot of your Compſles in the point A. 
and with the other draw the Arch G. H. wr the 


Line F. D. i all thediftan - 
fence of t Via „Rem the Keen Fön 


whence you Lauder *Whith (being applye d unto 

the Scale) is 56 leagues, Then in 5 7: 

from the North parallel of56 9 8 
k 


you. had d — 7 1 
ther fore 4 deg, Y min 90 50 57 5 
—. ſneth 5 dep mi which is 


place wir iD. 2 in cha 
ec. Mer; 2 510 
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"you 8 I. 
Parallell) de alter one deg 
5 one boot of y b Hop 
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bo On AP. IX. 


ts; N ade if Taiga nc ee 
Lives to finds the Rh 


| _ Et pom En Nee Parallel 66 
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four econ to anſwer unto one degree : then ſer 
your Compaſles in one degree, in your ſecond Line 
of Longitudes, and extend theotherfoot unto eight 


Leagues, and two miles and foure ſeconds : then 
with that diſtance of the Compaſles , place the one 


foot at fix degrees of that line, and turn the other u 
ward, and it will extend unto fifty (ix Leagues, ther- 
fore open your Compaſſes to the diſtance of fifty fix 
Lengueszin the line of equall leagues, and apply them 
from the point F. upon the line F. D. parallellunto A 
B. from F. unto D. then from the point D. draw the 


fline 
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CHa?p, X. 
By the Latitude of i two s plies : and E 3 tho 
[I 


„„ 1 


ee & the other 
begin = 99 ant B 55 2 reduce XX 
nh int leagues, counting for 
RE: gues, and for thirty nian 
ton 45 the they cake Eats Leagues; ther 
open your IG wp leventy R 
line of e qu ert, and place them upon the line A. 


B. C. froin A. unto C, th enfrom Cet ; 


F. Parallel'nato A E. Then in 
was the fourth from the South, rake f. 


eight points of the Compaſle, and place-them apo 
c 
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CHAP, XI. 


nxt e VE? Ann 


VT 
6 *. emp, I and Brat et 


0 * 5 | 
SwppoſP ( Being at St) you diſcover an uu, 
5 ee 7 which f, 4 
L Ne 0 bing 3 

PIE if ew 
7 to f 


ee Jura 1 the 3 


. SS 555 
of your x t points of Com- 


why Nfl, and placethemu on your 
Quidranclrot E. Funto B. bebe the ere A 


: by 


the viſuall Lire p: ſſii g betwixr your fight and the 
Iſland, being in the ficſt 
Station. Then ſayling © 
ſeventy leagues South, 
which is from A, your 
firſt Station, unto C. 
the ſecond Station: 
then obſerving the I{- 
land to beare Weſt of 
you, therfore from the 
point C. the ſecond 
Station, draw the Line £ 


C. F. parallell unto A. E. cutting the Line A. D. E. in 
point F. ſo ſhall the point F. be the place of the Iſland 
defired , and the diſtance A. F. is the diſtance of the 
Iſland from the firſt Station, which is juſt ninety nine 
Leagues off the Line of equall parts. And likewiſe 
the diſtance from C. vnto E. is the diſtance of the I- 
land from the ſecond Station, which is here found to 
be juſt ſeventy 1 by this manner of work 
you may findethe diſtance of any iſland from you, 
which yon may diſcern either by Sea or Land. 


by the point D. dis w ihe Line A. D. F. repreſenting 
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CAP. XII. 


Sailing from the South Longitude of go degrees, 51 
minutes, and from Latitude 25 degrees, 24 win, 
99 Leagnes, upon 4 $Sonth-weſt connſe : the Lat 
tude and Longitude of the ſecond place ts deman · 


> > A, \ the ſecond Demonſeation, 
draw the rant A. N. C. 


D. B. a8 is ly taught: 

2 theñ in regard you fail South. 

welt , take four points of the 
n 
line A. D. H. then 


F. 


and apply it unto the ficſt Line of Lengi 
mn Wy of Lengitudes, you 


conds, do alter a degree of ye , then placing 


- 


gitudes, 
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gitudes, at 9 leagues and thirty eight ſeconds, and ex- 
tend the other to one, then keeping the diſtance ot 
the Compaſſes, {ct one foot in the ſeventy leagues of 
the ſame line, and the other foot will extend unto 7 
degrees 37. min, which being ſubſtracted from the 
longitudefrom whence you departed, leaves ſeven- 
teen degrees, and forty ſeven minutes for the Longi- 
tude of the ſecond place, 


— 


CHAP, XIII, 


eM Ship ſayling from the North Paralal of fifty de- 
grees, having an bundred Leagues to ſaile South- 
weſt,aud by Weſf, by the way i inforced by contrary 
winds, to ſaile upon ſeverall points of the Compaſe, 
firſt ſailing thirty leagues npon a direct conrſe, then 
Weſt Northweſt twenty Leagues, then Couch fiætie 
Leagues, the queſtien in to finde the Latitude of the 
ſecond place, how farre tt te the place wherunts 
yon are bound, _— the Sy that 15 
betwixt them;athe diftance that you are from. your 
firſt Meridian, and therby the differince of DR. 


twde. 


Pte point A. raiſe the perpen- 
dicular A,B, then open your 


HA 7 2 , ng 500 unto the Radius ot 
Þ a 2. your Scale, and place one foot 
5 g therof in the centre A. & with 


2 D the other draw the Quadrant 
n take three points of the Compaſſes, and 
| D 2 place 


B. C D. che 


=Y 
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and place them-upon the Quadrant from D, unto C. 
then from the Centre A, by the point C, draw the 
line A. C. L. 100 Leagues in length, which is the true 
courſe you are to ſaile. Then in regatd you ſayled 30 
leagues direct, take thitty degrees from your Scale 


. ofequallparts, and place them upon the line A. E. C. 


extending from A. unto E then in regard you turned 
your Courſe, Weſt, Northweſt, from the Centte E. 
draw the Line E. G. parallel] unto A. D. and againe 
from the centre E. draw the line E. H. Perpendicular 
to E. G. and parallell to A, Bi then with the diſtance. 
of the Ra- | | 

dius, ſet o n kx . 
foot of yotir . 27 | 
compaſſe in 19 
the Centre [ . 
E. and with 


thy” Wr 
40, the 
quadtant .f 2s | 
M. H. and in „ e SAY 
deen hen e DR 
ſailed Weſt, | | 7 22 


which is 2 WE 
points from H e 
the Weſt, GIS 9 | 
Northward, take from your Scale two points of the 
Compaſſe,and place them upon the Quadrant G. M. 
H. from G. unto M. then from the Centre E. unto 
the point M. draw the line E. F. M. then take twenty 
leagues with your Compaſſes from the Seale of equal 
parts, and place them upon the line E. F. M. from E. 
unto E. then is your Ship in the point F. Laſtly, in w 
gard 
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rd yon tun South fixtie Leigues, from F. draw. a 
ine Parallell unto the Meridian A. B. which ische 
line F. I. then take from your Scale ote qual parts Go 
Leagues, and place them from F. unto l. then is youe 
Ship in the point I. then laſt of all is to be ound how 
far it is to the place wheranto you were bound , the 
diſtance ot the Rhombe that is betWixt you, the de- 
grees and minutes you have raiſed the Pole, the di- 
ſtance of departute from the firſt Meridi in, and ther- 
by the difference of Longitude, and that you may ſo 
do, firſt draw the Line O.1.K, Perpendiĩeular unto the 
line I. E. in the point I, and with your Compaſſes o- 
pened unto the nee the Radius, ſet one foot 
t 


* 


of your Compaſſes 1n the Centre I. and with the o- 
ther draw the Quadrant K. cd. E. chen in regard your 
ſkip is in the poĩn I. eplace\Wherunto you are 
bound in dhe point L. re from I 'thorow the 
point L, dra w the lin I. L. N. cutting the AtchK.N.F. 
in the point Ni thetfore let I: L. be che Leagues you 
have unto the place wherunto.you we bound, which 
isfortyone-Leaguesand 1 half, and he Rome The 
diſtanee K. N. ich ĩs Welt, and by Notth;and tree 
degrees unto the Northward, ſo litewiſe is the line 
A. O. the number of Leagues you have run due Seuth, 
which is 68 Leagues and one Mile, or 3 degrees and 
25 minutes, which being taken from 50 degtees, the 
parallell trom which you ꝗeparted, leaves 46 degrees 
and 35 minutes for the Parallell you are in. Laſt of 


all, ſhall the line I. O, be the Leagues that you have 
departed your firſt Meridian, which are 43 leagues 
and one mile : then open your Compaſſes unto 38 
degrees 17 minutes and 3 0 ſeconds of the line of 
Cords, which is the middle Latitude, and apply it un- 
to the firlt line of Longitudes, you ſhall finde that 


D 3 13 


_ I ," 4 —— — 


OS 
——  — 


1 m—_—— 
Eno On — 


0. 49 * * 


22 The Sea-mans Glaſſe. 
13 Leagues o. miles, fifty ſix ſecon 


ds doanſwer unto 
, 


a degree of Longitude in that p ting 
one ſoot of your Compaſſes in 13 „ and 56 
ſeconds in your ſecond line of Tons: ,extendi 
the other unto one 1 then with the ſame di- 
ſtance of es, ſet one faot in 42 Leagues 
line, and the other wil hey 


you ; degtees and 13 minutes Which is the di 
of the Longitude deſired, — 


* 


Cuapr; XIV. 
E 
and Lene — 
1 c ITY | 
tbe ſai 


07 degrees, which is forty 
Sr leagues, take Gre bagnes i | 


F. parallel opening 
Paſſes unty 0 Leagues ler ans foot in che Centre A. 
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with the other, make a marke in the line G. F. 
which will bee at K. fo hall: F. bee the place of 
the firſt ſhip ; F r= ng raiſed the Pole 
toute degrees, which is ei Leagues, there- 
fore place 1 the Meridian line A. 
G. I. from A. unto L. and from the — ke wie 
the line L. M. paratteſtonco G. H. E then open your 
' to the diſtance: of a hre es, 
whick ate the thefecond ſhip dit run, nd ſer 
che foot oi in che Centre A. and with 
tde other makeamark in the line L. M. which will 
be at M. then draw the line M. A. wick ĩs the eourſe 
of the ſecond Ship, and the line F. A. ĩs the courie of 
the firſt ſhip, then from F. let a Perpendicular fall, 
beg onuaBatiers\rh6/ihh 
line F. K. then Compaſſes unto the Ra- 
dina of fer one tooi in the Centre F. and 


with r H. I. K. likewiſe 
from H. the place at th ſhip, draw a fine by the 
point M. che plact of the fecond ſhip: cutting the 
guadzar K. H. I. in I. ic let I. K. be the courſe that is be- 
twirt chem, chat in, if you will (ail from the firſt ſhip 


unto the feeand;you muſt fait North, and by Eaſt,and 
41 minutes tothe Eaftward;likewiteletF.M;berhe 
diſtance chat i v uma _ 
fixation is 49 Ty oy miles, .C.berhe 
courſe oh the firſt from the Weft Northward, 


which here is found to be 30 degrees and one mi- 
nate from the Weſt Northward, or North weſt, by 
r and 44 minutes to theWeſt- 
ward. Laſtly, the Arch E. D. is in the diſtanee of the 
coubcte that the fecond ſhip made from the North: 
Weſtward, which is found by this Demonftration 
to he Northweſt , and by North, and three degrees 
five minutes to the Weſtward, 
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CHAT. XV. 
T wo Ships departing from one Parallell and Port, in 
the Parallel{ of 47 degrees 56 minutes, the firſt is 
ſayling 8e Leagues berwixt the North and e, 
hath raiſed the Pole two degrees, I demand by what 
comr ſe the ſecond Nip muſt run, and hem much ſee 
Fall alter in her firſt Meridian or Longitude, to 
bring her ſelſe 40 Leagues and two Miles North 
and by Eaſt , and forty one Minutes to the Eaf- 
ward of the firſt ſbip. 2 5 


* 


N the fourth u . Demonſtration 


 keth fortie 

fortie Leagi 

live A. E. L. 
dzhen from the point G. draw 
the line G. F. parallell unto A. 3. open your 
Compaſſes unto thediſtance of de deu ich are 
the leagues your firſt ſhip did tun, and place one foot 
of your Compaſſes in the Centre A. and with the 
other make a mark in che line G. F. which will be at 
the point F. then from the Centre A. unto the point 
F. draw the line A. F. repreſenting the diſtance of 
the courie of the firſt ſhip $0 leagues : Then from F. 
let fall a perpendicular F. K. and upon the Centre E. 


upon the Radices of the Scale draw the Arch H. i. K. 


Then in regard. yon muſt bring the ſecond ſhip 
"oY 917 North 
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North nd by Ezfls 
A — 8 and 4 1 minutes Eaſt- 
war d of the fiſt 
| ſhip , take 11 de- 
FER grees , 56 minutes 
H from your Scale of 


G Coards , and place 
| oe them w__ unto 

IJ. upon the Qua- 

wr 4 8 drant K. I. Hz: Then 
| r from F, draw the 
1.—— line I. F. and upon 
b dhe line F. I. place the 

| T K diſtance that you 


maſt bring the ſe- 

cond ſhip from the 
firſt ( which is 40 leagues and two miles) from F. 
unto M. So is M. the place of your ſecond ſhip. Then 
from M. draw the line M. L. parallell unto F. G. cut- 
ting the line A. G. L. in L. then draw the line M.A. 
cutting the Quadrant B. D. E. in D. So ſhall the arch 
D. E. be the courſe that the ſecond ſhip muſt run, to 
bring her ſelf 40 leagues, and two miles North and 
by Eaſt, and 41 minutes Eaſt of the firſt = > Then 
to know what you have altred the Latitude,firſt take 
the diſtance L. A. and apply it unto the Scale of e- 
quall parts, and yon ſhall finde it to be 80 leagues, 
which is juſt 4 degrees, which you have altered your 
latitude, or Poles elevation : which 4 degrees added 
unto the Latitude you departed from it, makes 5 1 
degrees, 56 minutes for the Latitude that your ſe- 
cond Ship is in, then take the diſtance L. M. and ap- 
ply it to the Scale, it gives 60 leagues; then open your 
Compaſſes unto the diſtance A the middle LUN. 

whic 
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which'is 39 degrees, 51 minutes of the Gord, and 
apply it unto the fitſt line of Longitudes, and it gives 
12 Leagueg, and two miles and an halfe, to alter one 
degree of Longitude in thit Parallell : Taen ſet one 
toot ot your Compaſſes in 12 Leagues, two miles and 
an halfe in the lecond line of Longitudes, extending 
che other foot unto one degree, and with the ſame 
diſtance upon the ſime Line, ſet one foot of the Com- 
paſſes in 60 leagues (the leagues that you are from the 
Meridian) and qhe othet foot will extend unto foure 
degrees forty minutes, which is the differnce of the 


Longiape. 


Cu ap, XVI. 

To PRE Demerf ration how many miles or mi- 
nates of- "ay __— aoth wer unto gn de- 
re the. Equinottzell, 


Sa Et the Lari: 3D 5 pegs om 

A 13 54 mimitet, thereforeha 

JE the Quadrant A B. C. from 

SELL. the Coard BE. State fate vw; 

dhe place 58 degrees degrees 54 minutes un 
. re de. Then from tlie point 


D. draw the lin 5. F. 

T-| | © parallell unto B. A. Se 
I call che length of the 
G line D. F. be the num- 

I ber of miles den an- 
ſwer unto one degree 
ol Eohgitadein the Pa- 
A -rallellof 58 degrees 54 
A minutes, which being 


ap- 
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applyed unto your Scale of equall parts, gives thirty 
one miles. So likewiſe the Arke B. E. being the Lati- 
tude of 52 degrees, ending in the point E. give the 
lines E.G, For the miles that anſwer unto one de · 
gree of Longitude in the parallell of 52 degrees were 
found by the Scalg to be 36 miles, and; 6 ſeconds, or 

3s of a mile, | 


— 1 


THE SECOND BOOK OF 
THE PLAINSCALE,WHERIN 
declared the definition of the Sphear, « deſeription 
of the fix great Circles, and alſo of the four leſſer 
Circles, and left + all, certain Queſtion: 


Aſtron — b 
wy 2 Scale. 4 


Cu Ar. I, 
De Sphara. 


"FIT RY | RT. t EU 
NH o FÞ,00 7Þ 8 _ ck. 


s D NN 


' if eg [3 
2 2 to the de. 
f V 20) ee oſius, isa cet 
in folid Superficie s, in whoſe 
middle is a point, from which 
SD all lines drawn unto the Cir- 

. V& cumference are equall; which 
S Point is called the Centre of 
the Sphear, by which Centre a 


right Linebeing drawn, and ext 


himſelf on, ei- 
E 3 ther 


30 The Sea-manis Glaſſe. 


ther ſide unto that part of the Citeumference wher- 
upon the Sphear is turned, is called Axis $ 1 be 
the Axletree of the World. 

A Sphear accidentally is divided into . 


that is to ſay, in Preite, & Spher ans 


nam. 
g Sphera rea, or a right Sphear, is only unto thoſe 
that dwell under the Equiwottzel Quibu neuter op: 
lorum mag alters elevatur:that is, to whom neit 
of the Poles of the World are ſeen, that lie hid in 
Horixon. 
Sphera obliqua, or an oblique Sphear,is unto thoſe 
that inhabit on either. fide of the Eauinoctiall, unto 
whom one of the Poles is ever Then and theother hid 


under the Horix on. 


The Circles wherupon the ph ear in compoſed are 
divided into wo ſorte ʒ th ia to! £644 irewlos ma- 
Jores & minores, ». 

Circuli mer GN eek 
divide the _ — — re 
in number ſi vic. oy. E 0 
Zodiake, or the Ec — 


GT 
. 
— — 
wt. 4 
” 
Horizon. - . : ; 
, 
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C H AP, II. 
Of the four greater Circles. 


ie Zqvisoctial is a Circle that croſſeth 
che Poles of the World at right angles, 
and divideth the Sphear into two equall 
parte, and is called the Equinoctiall, be- 
cauſe when: the Sunne commeth unto it, (which is 
twire in the yeer, viz. In principio Arietu, &. Libre, 
that is, in Adarch and Scprember) the days and nights 
are equall thorowout the whole World, wherupen 
ic is called, Aguater dici c nee, the equall propor- 
toner of the dayſand night — UI: and in the fi 
gare is deſgtibedhy he Line C. A. . 

The Aberidiau is a great Circle, paſſing tharow 
Poles of the World, and the Poles ot the Hori can, ox 
Zenith point over our heads, and is io called, becauſe 
thatin anytime of the yeere, or in any plaer of the 
World, when the dunne {by the motion of the Het 
vens) commeth unto that Circle, it is noon or ĩa of 
the Clock. And it is to be underſtood, chat all towns 
and places chat lie Eaſt and Weſt one of another, 
have everyone a ſeverall Meridian: but all places that 
lie North and South one of another, have one and the 
ſame Meridian, This Circle ĩs declared in the figure 
following by the Circle B. C. D. E. 

The Heizen is a Circle, dividing the iuperiour, 
Hemu/pbere from the inferiour, wherupon it is called 
Horizon, that is to ſay, the bonds of fight, or the far- 
theſt diſtance that the eye can ſee, and therfore it is 
allo called Circulus Hemiſpheri. Ihe Horizons are di · 
vided into two forts, viz, Recta & obliquus, a right 

an 
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and an oblique, or a declining Horizox : whereof 
thoſe have a right Horizon which have the Equi- 


\ 


uottiall for their Zenith , and the Poles of the 
World in their Neridon : becanſe the Horizes 
(biding both the Poles of the World) 1s a Circle 
ſuppoled to be drawn by the Polesof the World, di- 


viding the Equinoctiall at tight angles, as in the fi- 


gure following you may plainly ſee. Firſt, imagining 
the Circle X. V. V. W. to be the earth, and thoſe that 
inhabit at the Point V. have the line B. D. for their 
Foricon, cutting the Equinoltiall C. A. E. at right 
angles in A. and therefore is called Horizon recti & 
Sphera refta, a right Herisau, and a right Spheare, 
Thoſe have an oblique Spear, or an oblique Horizon 
to whom one of the Poles are viſnall, or elevated a- 
bove the Horizes, and have the ether hid under the 
Hori cox, and in regard ſuch a Herizox doth crofle the 
Equinefiall at oblique angles, it is called Horizes 
obdiqaus, or a declining Horizon, as for example: 
Thoſe that inhabit at the point S. have T. for their 
Zenith, and K. A. L. for their Horizon, dividing the 
Equinoctiali C. A. E. at oblique angles, making the 
angle 2 berwixt the 5 A. da Ln 
EquinoRiall A, C. an angle of thirtie ei 23 
and 28 minutes, and the fd — anda. the 
Horizon A. L. and the Pole A. D. an angle of 5 1 deg. 
32 minutes 4 which is the elevation of the Pole for 
thoſe that inhabit at S. thoſe and all other have an 
oblique Spheare, except they inbabit juſt under the 
Equiuoctiall Circle , unto whom onely dotharight 
Sphear belong, 

Colurus Solſtitiorum, or the Summer Colure is a 
Circle paſſing by the Poles of the World, and by the 
Poles of the Eoliprione , and bythe head of * 

a 
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and Capricorn», whereupon the firſt ſeruple of Can- 
cer where the Colure croſſeth the Ecliptique Line, is 
called Punctus Solſtitiæ aſtivalis, or the point of tt e 
Summer Solſtice:to which place when the Sun com- 
meth, he can approch no neercrunto our Zenith, but 
returneth unto the Equator again. Arcus viro Colu- 
ri, The Arke of the Colure contained betwixt the 
Summer Solſtice and the Zqwator, is called the grea- 
reſt declination of the Sun, which Prolemie found to 
be 23 degrees, 31 minutes:but by the obſervation of 
Copernicus it was found to vary, for he found the de- 
clination ſomtimes tobe 2.3 degrees 52 minutes,and 
in the proceſſe of time, to he but a3 degrees, 28 mi- 
nutes And in theſe rd es (by the obſervation of 
Ticho de Brahe,and that late famous Mathematician, 
Maſter Edward Right) it is found diſtant from the 
EquinoBiall 23 degrees 31 minutes 30 ſeconds, 
The other Colure paſſeth by the Pales of the World, 
and by the firſt point of Aries and Libra, wherupon 
it is called, ¶ alurus diſfinguens Equinoxia, Thele 
two Colures doe crofſecach other gt right angles in 
the Poles of zheWorld,wherppon theſe Verſes were 
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Hic qui, Salſtizia faciunt Cancer Capricornts, 
e agent . g. 

. | "> 4 
The Zodiack is another of the greater Circles, di- 
ais the Bquinoctiall into Cer es te, WINE 
head of Arier and Libra, the ane halfe ¶ ic deth de- 
cline unto the North, the other into the South, the 
oreateſt of which declination is 23 degrees, 31 mi- 
nutes, and 30 ſeconds. Note alſo, this Circle is divi- 
ded into 12. equall parts, which parts are attributed 
F unto 
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unto the 1 2 Sigties, Aries, Taurus, Comme, Canter, 
Les, Virgo, Libra, Scorpio, Sagitarius, (apricorniew, 
Aquarius, & Piſces, And every one of theſe Signes are 
divided into 3 o equal parts, which are called degrees, 
ſo the whole Zodiake containech 160 degrees. Like- 
- wiſe every degree is divided into 60 equall parts, 
which parts are called minutes, and are in number 
- 216e0 minutes, and à 21 600 minutes is the whole 
circamferenceof the Heavens, ſo is 21600 miles the 
whole circdit of the Erb. 


—— 


CHAP. 
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C HAP. III. 
Of the foure leſſer ( irclet. 


, Solſtitiall Point doth deſcribe a Circle, 

7% Which is the neereſt that be can approach 
unto the North Pole, wherupon it is cal- 
led, Circulus Folſtitii aſtivals, the Circle of the 
Summer Solſtice, or the Tropick of Cancer, and is no- 
ted in the ſigure before, by the line H. V. I. 


* j He Sunne having aſcended unto his bight ſt 


The Sunne alſo approching unto the firſt ſcruple of 


Capricorn, or the Winter Solltice, deſcribeth ano- 
ther Circle; which is the utmoſt bounds that the Sun 
can departfromthe Equinoctiall Line towards the 
Antartike Pole, wherupon it is called, Circulu Sol- 
iti hyemalis, fove Tropicus H emalis, vel Capricorni: 
the Circle of the Winter Solſtice, the Winter Tio- 
pick, or the Tropick of ¶ aprirorn, and is deſcribed in 
the figure by the Line G. X. F. 
So much as the Ecliptick deelineth from the Equino- 
Riall, ſo much doth the Poles of the Ecliprick decline 
fro the Poles of theWorld,wherupon the Pole of the 
Ecliptick, which is by the North Pole of the World, 
deſcribeth a certain Circle as it paſleth about the Pole 
of the World, being juſt ſo farre from the Pole as the 
33 of ¶ auc er is from the Equator ,. and it is the 
third of the lefler Circles, and is called, Circulus Ar- 
Hicw, or the Circle of the North Pole, and is deſcri- 
bed in the Diagram, in the ſecond Chapter by the 
Line P. O. e e 
IT be fourth and laſt of the leſſer Circles, is deſcri- 
bed in like manner, by the other Pole of the Ecliptick, 
about the Scuth Pole of the World, and * 
1 calle 
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| called Circulus Antarctica, the Antarctick Circle,or - 
the Circle ot the Antarctick or South Pole, and is de- 
monſtrated in the former figure, by the line N. M. 


"— 


Certain queſtions Afrommical performed by: 
the plain SCALE, 


CHa?r, IV. 
The tre place of the Sun, given to fade 


his declination, 


57 g He Sun being in the head of Tauru, 
8 X bis declination is deſired : by the ſe- 
venth Oemonſtration, draw the line 
A P. chen upon the Centre A. raiſe 
the Perpendiculet A. B. then o 
| your Cot {ſes to the Radius of 
your Scale . and place one t imthe Centre A. and 
with the other draw the QuadrantB.C.D:thenope- 
ning your Compaſſes untorhegreateſt . — of 
the dun, and place it upon the Quadrant from D. un- 
to K. then from the point K. dra che Line K. H. cut- 
ting the line A. B. in 
B H. then wich the di- 
ſtance A. H. draw the 
| (mall Quadrant G. E. 
H. and in regard the 
Sunne ia in the head of 
Taurw, which is thit- 
ty degrees from the 
beginning of Arierfet 
A. D. be the Equator, 
and 
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and D; the begi ning of Arie, D.C. 30 de 1 or 
*  Jongitudeof the dunne, then from the point C. draw 
the line C. A. cutting the Quadrant G, E. H. in E. then 
from E. draw the line E. L. parallel to A.D. cutting 
the Quadrant B. C. P. in L. ſo ſhall the areh. L. D. be 
the declination ot the Sun deſited, which in this de- 
monſttation is found to de 11 des and 31 minutes, 
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The declination of the Sun, and quarter of the Ecligſe 
that he poſſe oth e. bnd 10 fefired fo 4% 
trut place, / 23 

The decliuation ts 10 degrees 31. wines; # 
qu ter that he Hefe. * n 
riet * 


D . byithe — — , 
F< raw the. Quadrant NB. CD. as is 
+ — — Chapter, then 

greateſt. declination of che 

50 Cardfrom D. unto K. 

and 31 minutes, 

Faller. parallel unto the 


9 the line B. A. in the point H. 
So ſhall H. A. Tg of the Suns greateſt dech- 
nation, then with the diſtance AH. draw the Circle, 
G. E. H. thenfrom D. upon the Coard D. B. C. ſet the 
declinationof the Sun, which is 1 1 degrees, g 1 min. 
from D. unto Lthen draw the line L E. parallellunto 
A. D. cutting the Quadrant G. E. H. in E. Then from 
the Centre A. 
cutting the Quadran B. C. D. in C. So ſhall the arke 


by the point E. draw the line A. E. C 
B. 3 | „ 
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C. D. be the diſtances of the Sunne from the head of 
Aries, which is here found to be juſt 30 deg. which 
is in the beginning of Taurin. 


— 


CHAP, VI, 


By the elevation of the Pole, and declination of the Sun, 
to finde the amplitude of the Sun,or his true riſing, or 
ſetling from the Eaſt or Weſt point. 


Y the eighth Demonſtration , firſt 
draw the line B. D. then upon the 
Centre A. draw the Circle B. C. D. 

FR. then from A. raiſe the perpendi- 
Deen cular C. A. . then is your Circle di- 

2 vided into foure equall parts : then 
ſuppoſe the elevation of the Pole to be 51 deg. 32 
min. which muſt. e pon the Circle, from D. 
unto E. then from the point F. by the Centre A. draw 
the line F. A. G. repreſenting the Pole of the World 
F. being the North Pole, and G. the South Pole, then 
ſubſtract 31 deg. 32 min. from go deg. and the re- 
mainder is the height of the Equinoctiall, which is 38 
deg. 28 min. which muſt be plated upon the Circle 
from the Horizon B. unto the point f : then from I. 
by the Centre A. draw the line I. A. H. repreſenting 
the Equinoctiall Circle. Then from I. unto M. ſet the 
declination of the Sun, being here ſuppoſed 1 4 deg. 


LA 


i 
” 


5 3 min. North, then from the point M. dra the line, 
or Parallell of declination M. T. N. parallell unto the 
Equator I. A. H. cutting the Horizon B. D. in T. then 

: from T. raiſe the perpendicular T. V. cutting the Cir- 
cle B. C. D. E. in V. ſo ſhall the diſtance C. V. be the 
true amplitude of the Sunne deſired, which here is 
found to be 24 deg. 2 1 min. North. 


CHAP, 
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Cruae, VII. 


Zy the Amplitude of the Fun to finde the 
| Variatianof the Compaſſe. 


> Aving found the amplitude of the Sun 
by the laſt ' Chapter, firſt obſerve 
wich a Camp lle, or rather with a 
| 9 Semicircle upon what degree and 
A minute the Sun riſeth or ſetteth, be- 
N pinning to reckon from the Eaſt or 
Weſt, & ending at the Northor Southat go degrees: 
and when yeu have diligently obſerved the Magne- 
ticall riſing or ſetting, by the Semicircls, or by ſor 
other lite fitting — and alſo the true at. 
plitude found, as is declared in the laſt Chapter, th 
difference of theſe two amplitudes, is the variation of 
the Compaſſe : But when the Sunne riſeth upon the 
lame Degree of the Compaſſe, as is found by the 
Scales the variation ia nothing, but the Needle poin- 
teth directly unto the Poles of the World, which by 


Maſter Maliaux -was affirmed to be at the Weſtern- 


moſt part of Saint Afichaels, one of rhe Iflands of the 
Azores , from whence hee will have the Longitude 


reckoned. Secondly,when the Sunne is in the Ei- 


noctial Circle,” where hee hath no amplitude, looke 
what diſtance the Compaſſe maketh the Sun to rile 
from the Eaſt or Weſt of the Compaile, the ſame di- 
ſtance is the Compaſſes variation, from the North or 
- South, Thirdly, it the Sunne riſe more to the South of 
the Compaſſe, or ſetteth more to the North by the 
Compaſſe, chan is ſhewed by the Scale, the difference 
bet wirt the amplude given by the Scale, and the 


ampli- | 
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amplitude given by the Needle, is the Variation of 
the Compaſſe from the North Weſtward. Fourthl 
if the Compaſſe ſneweth the Sun to riſe more Nor? 
ward, or ſet more Southward; chan is ſhewedby the 
Scale, the differenee is the variation of the . paſſe, 
from the North Eaſtward, Fifthly, if the Scale —— 
te amplitude of the Sunne riſing Southerly, and the 
on eſhew it to be Northerly, adde both the 
irudesrogether, and * ow you the varia» 
rich Weſterly, | Of 
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anti 

INVES. 
/ II ee, — 
I pick of; Cavory KL, 23 degrees ant! 

{half hom che F vinołtial : then draw che Fropick 
of Capt P. 0 .of like diltanee from the 'E quin6- 
2548, and after from K. to O. Yraw-the'Belipti 
Line K. A. O. and when yeu have xhus ad dend 
Sphear, luppoſe the Santo be in- the tenih Aeg 
Taurus, at which time his declination is deſired — 
in regard the Sunne is more neere unto the Tropical 
point Cancer, then unto Capricorn; firſt ſinde how 


many 
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1 be is from the Tropick of Cancer, and 
you ſhall finde him to be 5 o degrees; therefore take 
with your Compaſſes 5 o degrees from the Coard, and 
apply it from the Tropicall point Cancer at K. unto 
V. upon one fide, and unto P. on the other ſide: then 
draw the line V. P. cutting the Ecliptick K. O. in the 
int R. then from R. draw the Line M. R. N. paral- 
unto the EquinoQiall I. A. H. and cutting the 


B So ſhall the Arke M. 
I. be the declination of the Sun defired, which bein 
applyed unto your Scale, gives you 14 degrees — 
a .. r eie 


T he elevation of the Pole, and declination of the Sun, 
_ to finde bis bright in the vertical Circle, 
Pole ic elevated 51 dq. 32 minntes, the declina- 
tion of the Sun bs 14 degrees 5% minates North, hk 
height in the verticatt Circle in found at followeth, 


Irſt according unto the for- 
wer Chapter draw-the Circle 
Pr -- Z. A. D. and after the Verticall 
Lide C. A. E. then the Pole of 


| ile 
A. i 
* 2 / 
nutes, upon the Carcle from I, u 
H. anto N. then draw nnn cutting the = 
NWS , 


. 
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C. A. E. in S. then from S. draw the Line S. W. pa- 
rallell unto the Horizon B. A. P. cutting the Meridian 
Circle B. CP. E. in W. So ſhall the diſtanee D. W. 


be the hei 
time dem 
to be 1 de 


ends. 


ee cept 
ed; which by thi 
es and 3 miners, | 
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ticall Cireſe, for the 
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T he elevation of the Pole, * the A e eee 
Sun, being given, to finde ee 


* elevation of the Pole 5 Lug. 32 ſ5ſ̃ Sune 


wplitnde iu 24 
2 * 


21 272 the declination it 


1 eee ä 
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6 Nos pork, nthe Centre A, draw 
S ircle B. C. D. E. then 
4420 the Line B. A. D. repre- 
ſenting the Horizon: dividing 
the Circle into two equall 
parts, thendraw the Line C, 
"© AE. perpendicular to B. A. D. 
Doe repreſenting the Eaſt & Weſt 
point of the Compaſſe, then 

placing the elevation of the Pole 5 1 degrees, and 32 
minutes, from D. unto F. from F. by the Centre A. 
draw the Line F. A. G. which let be the Pole or Axle 
tree of the World, then from B. unto I. and from D. 
unto H. iet the complement of the Poles elevation t 
which ſhall repreſ ent —— quinacttiall, in regard it 


d 


te ofthe Sun, ror 7 un and 21 mi- 
trees: chen from V. let fa the ndicular V. T. 
5 t TI. then from 
6 Parallel unto the 
= the Circle B. C. D. E. 
2 CT De. diſtance of I. and M. 
e of a Sunne, which 
Was deſtred : e dunto your Scale, 


eee ninures, 
= 1 'x 
ne. Ila. 
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CMA. XI. 


The el:wation of the Pole, the declination of the Sanne, 
and howre.of the day being given to finde the Almi- 
canter is deſired. 

The ele vatiau ef the Po e 2.30 degrees th: declination 
of the Sunis 20 degrees North, the houre # nine in 
the morning, at which time the eAlmicanter i 

Foand, as followeth. 

4: l L 41 T8 PTS 

"Dh Y-the_nigth Demonſirgtion, 

NA@ firſt upon the centre A. draw 

Ya be circle B. C. D. E. chen draw 

2 be Line B. D. for the Horizon, 


14806 


t hen place your Poles elevati- 


the Complement of the 
| pot Gogh 
F. A. 

Line, and 


nt P. 2 


wks is called the bout 
.. 
124 at m | the 
in the morning: Every 28 — 
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be divided into ſix equall parts, or houres, making 
the whole circle to contain; 24. parts , repreſenting 
the 24 houres of the day and night,then in regard the 
hour of the day was 9 ofthe clock, which is 3 hours 
fore noon, ta ethree of thoſe 24 houres , and place 
them upon the circle I., N. O. Q. from the Meridian 
point L. unto K. the nine a clock point in the mor- 
ning, od 7 N of three a cock after 
noon,” then draw the line M. K. cutting theparallel! 
ol the Sun L. O. in coal Ap Way nu * SEO the 
: 83 paralie Il unto Tan my N 

ent the Meridian e C. D. E. in the point 

diſtance of 8 


G. ſo let the diſtance of &, and B. be the Almicanter 
of the dun which wa : ich in this Demon- 


ſtratipn is arp. 
tion is found ro be 4 
THY „ Da 
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Cal 19 37 - Sen XII. 


The elevation of the Pele, the Almicanter, aud decli- 

nation of t the Son, bring liver to Fade the houre of 
the lay, 

7 yo elevarion of t the Pale 1 30 de de rrees,the declination 

7 Sun % 20 degr 91 2 imicanter of the Sur 

75 2470 c genre "the di 


lh Js us win Demonf ration. 


nt acre draw the cirel 
1 5 e HE : 


| 


| 


3 W 10 


lies 
3 e of — Ae ew o I. wich which 
. O. Q. then from rhe Horizon at B. place the Suns 
enter: (which is 4 dees, and 1 $ minutes,) 
e Quadra © B. G. L. om B. unto G. then 
10 ze any 5, draw the line G. I. parallell unto 
the k Wen A. D/ cutting the line L. O. in I. then 
8 * he l. dr v thelline 2 to the 
Pole of ti Ward. e circle L. N. O. 
in M. then let E Kibe divide C 4158 60 dures, wherof 
L. M. are three: Wx Zonettide, that it is three 


from noon, that is, at nine a clock in the mer 
or three in the afternoon. 4} 


Car. 
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CMX. XIII. 


1 214 /andoderter; «RUM abe Sar he hh gi 
find tu ergo Fog 


unto A. E. then ſet the 
— — from F. unto Dandfro * 


1 
brow rnb Line D. A. cutting the Li 
ind: @aloithall B. G. be the 0 = 
dow drfived, which is here found to be 14 
= 1d miautes, which is but juſt the 4 
— 


und, and ; of a twelte over: Note 
fhadow , is the ſhadow of any Poſte, 
at ſtandethat right angles 


witk 
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Cuar, XIV. 


The *IXT; er beight of the Sun en ts 
the length of the n 


M the verſe or has 
be, i underſtood the 

ot an ſhadow , that is made 

58 = or Gnomes, ſtand- 

' againſt any perpendicular 

| I 


J,. may lie parallell unto the Ho- 


8 ni 301197 02120 hes! e dengeltot 
cee Melle dem date che line N. R. patal- 
lell wy A. F. 24 om Lag o# r eAlmicanter 
from C. upon t which is given ro be 70 
. will extend from C. unto H. on 
; from hope H. draw the line H. A. cutting the 
nag do anne ſhall K. B. be the of 
may Ion w, which here is found to beiʒ 4 
$ min.gor twiceſo long 2s your Guower, 
; and about; part of a twelfth more, 


CHnaAr., 
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Cunt .KYV5:n:, 


The latitude of the place, the «A lmicanter, and decli- 
nation of the Sun being given, te finde the i. 
mut h. | | 

The latitude of the place is 51 degrees, yO minutes, th. 
declination of the Sun 20 degrees North, the Almi. 
canter 38 degrees 30 minutes, the true Azimuth 
of the Sun is deſired. 


— — ä — — — — — 


— 


— Itſt upon the Centre A. 
draw the Circle B. C. D. 
E. then draw the Diame- 
ter B. A. D. and from D. 
£1 untoF, ſet the elevation 
oc the ad which is 51 
degrees, and 30 minutes, 
{8 | 5 r is 38 


NP degrees and 30 minutes, 
—— PEN which-maſt be placed 
from B. unto H. then from H. draw the line H. A. I. 
repreſenring the Equinoctiall Line, and from F. draw 
the line F. A. G. repreſenting the Pole of the Wo ld, 
then from H. unto P. and from I. unto Q. ſet the de- 
clination of the Sun, which is 20 degrees, and by 
thoſe two point draw the line P. Q tor the Parallell 
of the Suns declination ; then upon the Circlefrom 
B. unto H. iet the Suns Almicanter, 38 degrees, and 
30 minutes, then from H. draw tbe line H. R. paral- 
lell unto the Horizon, cutting the Suns Parallell P. O. 
N. in O. then dra the line T. V. A. E. Perpendicu- 
cular unto the line B. A. D. in the Centre A. and cut- 
ting the line H. V. R. in V. hay let one foot of your 
| om- 


— 
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Compaſſes in the point V. extend the ot ver unto R. 
ad with the ſamgdifence dray the Semicircle H. 


Radius of the Scale M. T. N. and where the 
£.and the line M. O. N. domeet in ch es 
the Perpendicular O. L. cutting the 30 micircle 
R. in L. then lay the — ; 
point Land draw the Line L. K. cutting the wore 
cle M. T. N. in K. io ſhall K. T. be thetrue &ftante of 
the hun, rom the Baſt, or Welt point Sorhyardjor 
— . 


L R. dada Concencriek 8 | 
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the danstrus Azimuth, which is here found. to he 2 
degregs, and 40 mnotca from the Nc che 


Meridian. 


1 — — 


CHAP. XVI. 


The place the San being given to finde the right af 

cention Tae bs F 8 

Suppoſe the Sun bẽe in the 20 degree of Taurus, his right 
aſcent ion is found as foloweth, 


rande B. 4K 
kor the Pole of the World, 

Sg. then upon the Centre A. 

draw the Circle B. C. D. E. 
SD, then frem the Centre A. 
raiſe the Perpendicular C. 


SOS Rays AE. for the Equator: then 

> Sg placc your greateſt decli- 

| SD nation from C. unto Q. and 

| N from E. unto P. _ _ 
the lie P.yhletrdefvrreprefrnrtheEdiprick- 

Tan; with is jo degrees, from ththeatof Cas 
cer, which 4odegrt tom Q:zubtolcamtun. 


to K. then draw the line K. L. cutting the Ecliptick 
in I. then from the point I draw the Line H. I. paral- 
lell unto C. A. E. cutting the Pole of the World in O. 
then ſet one foot of your Compaſſes in O. and extend 
e G. with which diſtance draw the Se- 
m H. D. G. then opening your Compaſſes un- 
to the Radius of the Scale, and upon the Centre O. 


likewiſe draw the Circle H. N. F. G. then draw the 
5 H 2 line 
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lineI.M. ell unto A. O. D. cutting the Semicir- 
be. ag the Semicir 


cle H. M in M. then lay your Scale from the 
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| | 1 WAS, Mut | 
Centre O. unto the paint M. and draw the Li 
M. cutting the Concentrick Circle in N. fo all che 
diſtance N,F. be the right aſeention, which iehete 
found to be 4 degrees, 27 miuu,ðvçt .... 
, 4; 775 Jes 13 
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Cann, XVII. le: c 


The  elevationef the: Pole, and declination of i the Sur, 
pods to finde the difference of the 4ſtentions. 
Poles elevation it 51 degrees iy winares, the de. 


dee rh gebe. E bib 
Dr ' . N93 2 
* Go 8 L 
w * 4 
2 * ; — 4 , q - 
TCM. — > o*.4 * 44 #4 1 abby E172 09 


10 10 21 LL OI 23100. 
nan ox 01109) 2796 
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20 3 iv / er 
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Irſt draw the Line B. A. K. re- 
preienting the Horizon, then 
upon the Centre A. draw the 
Circle B. C. D E. F. Then from 
K. unto D. ſeri the elevation of 
the Pole, which is 51 degrees, 
and 32 minutes: then from the 
point D. by the & entre A. draw 
1 the Pole o the World: 


then 


— — — — — 
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then from B. unto C. ſet the complement of the 
Poles elevation wich io 8 gegrets, and 26 minutes: 
then from C. by Based Naa — 3 
repteſenting the EKquinoctiall Lineʒ t S. un! 
98. xdcfttom Eun H, for tho declinati · 
ont the. his23 degrersthen from G. uni 
to H. draw the the Sum deciination;out- 
ting the Pole of the World in L. and the Horizon in I. 
then ſer one foot of your Compaſſes in the point L. 
and extend the other unto G. then with that diſtance 
of your Compaſſes draw the Semicircle G., M. N. H. 
then opening your Compaſſes unto the radius of your 
Scale, and upon the ſame centre draw'a Concentrick 
cirele, S. X. O. H. then from I. where the declination 
of the Sun doth cut the Horizon, draw the line I. N. 
parallell unto the Pole afthe World A. M, cutting the 
circle G. M. H. in N. then lay your Ruler from the 
point I. unto the point N. and ſo draw the line N. O. 
cutting the Concentrick circle S. X. O. H. in O. fo 
ſhall the diſtance of O. and X. be the difference of 
the alcentions, which is here found to be 28 degrees, 
and 5 4 minntes. Nr 
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The right aſcention of the Sun or Starre being given, 
together with the difference of their aſcentions , to 


fade the oblique aſcention, 


Southern Signe 
Ny theſe ix $ignes, 

. then 
Ham the right aſcention, and 


951 ated 


TIF SEL 4 £3954 44. 0 1 5 
e right aſeention of int of 
che Heavens being mr dif- 
IS ference of he aſcention is either to 
be added therunto, or elle ts be ſub· 
| ſtracted from. io, according as the 
Fire is ſuuste in the Northern or 
r it che dun be in a- 
Aries, dar u, 
the difference 


nero beipxbe fourth 
iherightaſcenyon is 
ang S minates, or 62degrees,, end the differtnce of 
degrees "Y 1s 


Gemini, Can- 
of the aſcenti- 


duppoſe ther · 
ide of Gr, 
—— — 


dhe Pele 36 elermecd 5 
beute 14 minutes 


ofiche San in de fourth 
e Sun be upon the South; 


? 300 oitherwaſe 28 de · 
grers, 5 a minνε hich being saEepm the nigbt 
deve twohoures, and rs minu 

43 imme, which is die ohli 
__ Cm, Mut 
either in Libra, Scorpio, Sagi tarius, 2 A- 
quarius, or Piſces, then the difference ot the aſcenti- 
ons is to be added unto the right aſcention, and the 
Product will be the oblique aſcention. Suppoſe the 
fourth degree of Sagitariw,is given, for which ſigne 
and degree the oblique aſcention of the Sunne is 


des, r 33 
— 
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red, bis right aſcention being then found to be 242 
degrees, or 16 houres, 8 minutes, the difference of the 
aſcentions is one houre, 53 minutes, or 28 degrees, 
18 minutes: which being added unto the right alcen - 
tion, makes i 8 houres, and one minute ;or in degrees 
270 degrees, and 18 minutes: which is the oblique 
alcention of the Sun, when he is in the fourth degree 
of Sagitariuu. And it you would finde Ee de- 
{cention, you muſtadde the difference of the aſcenti- 
ons unto the right aſcention, when the Sun is in thele 
fix Signes, Aries, Taurus, Cemini, Cancer, 
and contrariw ile, when the Sunne is in the ot 
es; you muſt ſubſtract the difference 1 
js wt Rnd and you ſhal have — 
tion ot the Sun, or any Starre, whoſe right tion 
and difterence of alcentjons is known. it is to be 
underſtood, that this manner of doth 
ſervenol or chan you e North ſide of 
the Equin + For it the South Pole be elevated, 
the work is contrary: for ſo lon wg as the Sun is in any 
of the Northern Signes, the ence of the aſcenti- 
ons is to he added unto the right aſeention, to finde 
the oblique aſcention. And contrariwile, lubſtracted 
to ſinde the oblique deſcention. Likewiſe if the Sun 
or Star be in the Southern Signes ; then is the diffe- 
rence of 2322 ſubſtracted from 0 - pore 
tion, to e the oblique aſcention , added z © 
3 obliquedeſcention. 


She. 4 
Tos Seca man G. e. | 


A: Deſcription of ſome peculiar things, 


t to be confilered, by fuch at intendro 
Practiſe the art of Navigation, 
ene e or Aſtronomis. 
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IC Alle Zenith is an imaginary 
eee 
ö making tight es 
2 withthe Ren uche f. 
2 quinoQtiall maketh with the 
Pole, 
The N adit is 3 prick in the 
Heavens under our feet, ma- 
right elewitbhe Horizon under the earth, 
as the Zenith doth above ; and therefore i is oppoſite 
.antothoTenich, : 
The declination of the Sun, is 3s. Arke of a Circle 
contained betwirt nei ho BapinoRis 1 7 
ma ri ft Angles w. e n 1}, Zut the 
— A Star, is the Ake of a Circle let fall 
tom the "wag of a Star. perpendicularlyunto the 


E 
"--_— put Uke Arke of a Cirele contained be- 


twirt the Cemre.of any Star, * the Ecliprick Line 
104 mas 
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making tight Angles with the Ecliptick,and counted 
either North ward, or ä according to the 


e a RN a * 


North or S 


* 6 
ALIAS 


of the. Polt ron , 
twixt the Zenith Tang the 0 — — 

The Longitude of a Star, is that port of "Y eEclip 
ck, which is contained betwirt the Stars place in 
the Ecliptick , and the beginning of Aries counting 
them from Aries according to the ſucceſſion or order 
of the Signes. 

The Longitude of a Towne or Countrey are ms 
number of degrees, which ars contained in ke Bom! 
noctiall, berwixt the Meridian that paſſeth over — 
Iſles of Az%+0: (from whence the | of Lon- 
icude is accounted) Eaſtwards, an 
at paſleth ovet the Townor Country eſirod. 
The * e Sun or Star, is the ch ofa cix- 
cle contaihied bot wirt the Centre N Sun, Nur 
Star, and the Horizon. 

The amplitude i is that part of ihe "4 IG which 
is berwixt the two Baſtor'Weſtpoints, & the point 
of the Compaſſe that che Sun or any Sear doth ies or 
1 270.79 0 31031 

7 are Circles R which moet together 
the Zenith, ànd croſſe the Sac Ag An 
and ſerve to finde the point of the Comp agl, 
the Sun is upon atany houre of rr — 
mouttr ol the Sun ot star, is a parrofthe-Horizon cun- 
daineckbetwꝛixt the true Eaſt or Welt point; and that 

Azimuth which paſſeth by the Centre o the ſame 
Star to the Horizon, 


The right aſcention of a Sarre is tha part of the 
_ Equic 
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Equinoctiall that, riſeth or ſettexh wich the Star, in a 
right Sphear, or in in oblique Sphear, it is that porti- 
on of the Equinoctiall, contained betwixt the begin- 
ning of Arias „and that place of the Equinoctlall, 
_ paſſeth by the Meridian with the centre of the 
The oblique aſcention is a part of the Equinoctiall, 
contained betwixt the beginning of Aries, and that 
part of the Equinoctiall thatriſeth with the centre of 
à ſtar, in an oblique Sphear. - RS 
The difference atcentionall, is the difference betwixt 
the right and oblique alcention: or it is the number 
of degrees contained betwixt that place of the Equi- 
noctiall thatrileth with a Centre of a ſtarre, and that 
place of the EquinoRtiall that commethunto the Me- 
cidian; with the Cenzre of the ſame ſtr, '_ 
"Almicanterabs, ate Cireles drawne pirillell unto 


: 
: 


the Horizon, eneover another untill you come anto 
the Zenith : theſe are Circles that de meaſure the e- 
ion of the Hole; or height of the Sun, Moon, or 
Stars above the Hormon, which is called the Almi- 
caxter of the Sun, Moon, or Star ithe Arkeof the Sun 
or ſtars Aluicanter, is a portion of an Azimuth con- 
tained betwixt that Almicanter which paſſeth tho- 


g che centre of the ſtar, and the Horizon. 


Ao ; n * 
141 15 10150 4 4 4 4 
bo Put moat <A 150 in 
- 91% sls oft] P - LL - ++ 4 
4 . - — 4 : T 
1 115 2 A 
418 10 100 8 5 110 * 

o e * k . 10 , Mb | AS , 
$3 jo fr iiom -en, mann 1 SENG 
* = l 1 6 ; as a A” a _ 
Io 00119-41140 2117 t (005% OG) | > 3 

, '& ; * 4 * 
tdi 00303 01) se 207 
Hot 


1 Þ 
SITE, 


8 — — — 2 - 2 


1 
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ee Table for the Tide in all plein. | 


1 | Mi | 1he Moons Hour n and Minu tes | 
The Moons Houres and NN 
age. | robeadded, "| . eee 
3 ern 1 Cel as 
-Dayes. {Degreds. Minutes)! Does. 3,00 JJ! inne! 1 
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The aſe f the Table of the ruth. *i5i) 1: 

Titel NH 25012 9179920 Hanis: 

» Irſt it is to be under ſtood iat 
by the ſwift motion of the 
N firſt mover, the Moon and all 
VV, 2 the reſt of the Stars and Pla- 
s nets, are turned about the 
World in 24 houres , upon 
| ; Which ſwitt motion of the 
ND AQ Moon 3 the daily motion of 
| the Sea do depend, whichmo- 
tion of the Sea falleth not out always at one houre, 
| the 
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the resſon therof is, becauſe of the {wift motion of 
Moon in tegaid ſhee goeth almoſt 1 3 degrees in 24 
houres,and the Sun moverh ſcatce one degree: which 
gives every day 12 degrees, that the Moon commeth 
ſlower to any point in the Heaven than the Sunne: 
which 1 2 degrees makes 48 minutes of time for the 
difterence of every full Sea, acco ding unto the mid- 
dle motion of the Moon, which difference is here ſet 
down inthis Table for every day of the Moons age, 
Therfore if you would know the full Sea at any place 
in the World, firſt you muſt know at what hour ĩt is 
fall Sea at the new or full Moon; which houres and 
minutes keep in mind, then ſee the age of rhe Moon 
as is before taught, and with the number of her age 
enter this Table, under the title of the Moons age, 
and having found her age in the Table, againſt it you 
ſhall find che houres and minutes which are to be ad- 
ded unto the time that the Moon maketh full Sea in 
any place, and the whole number ot houres and mi- 
nutes is the time that the Moon maketh full Sea in 
that place upon the day deſired. As for example, I de- 
fire re know the full Sea at London bridge upon the 
13 of 7 1624. the age of the Moon being found as 
before, is eight dayes, then in the Table I finde eight 
days, and againſt it 6 houres, and 24 minutes, which 
being added unto 3 houres, the full Sea upon the 
change day gives a clock, 24 minutes for the time 
at the full Ses upon the 13 day of 7#% 164. 
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